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1 This Invention relates to a process for preparing 

2 L-a-hydrazino-0-phenylpropionic acids. 

3 More particularly, this invention relates to a 

4 process for preparing L-a-hydrazino-p-phenylpropionic acids 

5 by photolytically decomposing an azidoformamido acid. 

6 It is known in the art that various a*hydrazino-p- 

7 phanylpropionic acids are useful as deoarboacylase inhibitors. 

8 It is further known that the D-isomer of these acids is 

9 generally inactive and niay even be antagonistic to the 
10 action of the L-form, thereby reducing its jpotmoy. 

U In the past, it has been the accepted practice to 

12 8^>arate stereoisomers by the formation of diasterebmeric 

13 salts with either optically active bases or acids, depending 

14 on the nature of the racemate. However, with the hydrazine 

15 ccnqpounds of the present inventipn, separation is conplicated 

16 by the fact that some diastereomeric salts do not form crys*^ 

17 talline materials with sufficiently different properties so 

18 that the diastereomers can be readily crystallized, in some 

19 instances, the diastereomeric salts are oily or waxy materials 

20 which become difficult if not impossible to separate by con- 

21 ventionaJ. means. Quite obviously, if a relatively simple and 

22 inexpensive process could be found which would preferentially 

23 produce the desired L-a-hydrazino-p-phenylpropionio acids, it 

24 would receive widespread acceptance in the art. 

25 Accordingly, it is an object of this invention to 

26 provide a process for preparing L-a-hydrazino-p-phenylpro- 

27 picnic acids. Other objects will become apparent from the 

28 ensuing description of this invention. 
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These objects are accomplished by the present 
invention which provides a process for preparing the L-forro of 
a compound of the formula: 



wherein: 

R, and R2 each may be hydrogen or Ipweralkyl ; 
which comprises photolytlcally decomposing the Lrform of a 
compound of the formula: 


1.' 


Rg 


"^"Iy^Y**^ - c - eooH 

Hp— R^ HNCO-N=NsN 

Wherein: 

R, R^ and R2 are a$ previously defined. 

As used above the "loweratkyl" radical signifies an 
alkyi group containing from 1 to about 6 carbon atoms which can 
bo straight chained or branched. 

In order to obtain the starting materials for the 
above photolysis reaction the corresponding L-a-am1no«0-pheny1- 
proplonlc acid Is reacted with phosgene and sodium azide. 

The photolysis reaction of this invention preferably 
takes place In the presence of water and may be carried out at 
a temperature of from about ^50®C. to about ♦lOO^C, preferably 
-20^C. to ♦20°C. 

Xo The following examples are presented to further 

illustrate the invention. 
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1 EXAMPLE 1 

2 L-tt-hydra zino-g-methyl-p- (3 .4-dihydroxyphenyl) propionic acid 

3 L-a-«ethyl-3^4-dihydroxyphenylalaiiine sesquihydrate 

4 (119.1 9*, 0,5 mole) and toluene are placed in a flask and 

5 ref luxed« By means of a Dean-Stark*separator water is azeo*- 

6 troped away and toluene is returned to the flask* fOien the 

7 theoretical amo^ht of water is distilled the mixture is con- 

8 centrated to dryness in vacuo . The residue is taken up in 

9 500 ml. of methanol and the mixture saturated at O^S^C. with 

10 gaseous hydrogen chloride. The mixture is allowed to stand 

11 at 0*c. for 42 hours and is then concentrated to dryness to 

12 yield L-a*^thyl-3,4-dihydro^henylalanine methyl ester. 

13 TO the ester (67.58 g., 0.3 mole) from the pre- 

14 vious step slurried with tetrahydrofuran (1 1.) at 55-70*C. ' 

15 is passed phosgene at the rate of 0.5 mole per hour. After 

16 two hours nitrogen is bubbled through the mixture as it is 

17 allowed to cool to room temperature. The solution is con- 

18 centrated in vacuo to obtain Ii-a-chlorocarbpnyl-a-methyl-p- 

19 (3,4-carbonyldioxyphenyl)alaxiine methyl ester. 

20 The ester of the previous step is taken up in 

21 dimethoxysthane (500 ml.), powdered sodium aside (19.5 g., 

22 0»3 mole) is added and with stirring the mixture is refluxed 

23 for 3 hours. The mixture is filtered, the filtrate concen- 

24 trated in vacuo to dryness and the residue crystallized from 

25 acetone-hexane to yield I#-a-N-a2idocarbonyl-a-methyl-p-(3,4- 

26 carbonyldioxyphenyl) saanine methyl ester. 

2' The ester (32.03 g., 0.1 mole) so obtained is 

28 stirred overnight at 25»C. with 1 N hydrochloric acid (100 

29 ml.). The mixture is concentrated in vacuo to dryness to 

30 yield L-a-N-azidocarbonyl-a-methyl-p- (3 , 4-dihydroxyphenyl) - 
. t.m. 
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1 alanine. To the residue is added 300 ml. of water and the 

2 mixture warmed to 80^c. with stirring then cooled to 0*c. 

3 The mixture is photolysed at 0»C. with a low pressure 

4 mercury arc. The mixture is diluted to 1 1* with water, 

5 warmed to 90*C. , filtered and the filtrate cooled to room 

6 temperature. The cooled filtrate was absorbed on Amber lite^ 

7 lR-12<^8>on the acid (^) cycle. Elution with I N ammonium 

8 hydroxide and concentration of the eluate to dryness in vacuo 

9 yields crude product. On recrystallization Ii-a-hydrasino- 

10 a-methy 1-9- (3, 4-dihydro3qfphenyl) propionic acid is obtained. 

11 EXftMPLE 2 

12 W-hydrazino-g-!- (3, 4-dihydrioxytfienyl> propionic acid 

^3 I*-3,4-dihydroxyphenylalanine (98.6 g.., 0.5 mole) 

14 is ta]ce& up in 500 ml. of methanol and the mixture saturated 

15 at 0-5 with gaseous hydrogen chloride. The mixture is 

16 allowed to stand at O^c. for 42 hours and is then conoen- 

17 trated sto dryness to yield Ir-3 ,4-dihydroaqn»henylalanine 

18 methyl ester. 

" TO the ester (63.37 g., 0.3 mole) from the previous 

20 step slurried with tetrahydrof uran (11.) at 55r70»c. is 

21 passed phosgene at the rate of 0.5 mole per hour. After two 

22 hours nitrogen is bubbled through the mixture as it is 

23 allowed to cool to room temperature. The solution is con- 

24 centrated' in vacuo to obtain L-a*-chl03rooarbonyl-p-(3,4- 

25 carbonyldloxyphenyl) alanine methyl ester. 

26 The ester of the previous step is taken up in 

27 dimethoxyethane (500 ml.), powdered sodium aside (19.5 g.> 

28 0.3 mole) is added and with stirring the mixture is refluxed 

29 for 3 hours. The mixture is filtered, the filtrate concen- 

30 trated in vacuo to dryness and the residue crystalliised from 

31 acetone-hexane to yield L*-a-N-a2idocarbonyl-3-(3,4«carbonyl- 

32 dioxyphenyl) alanine methyl ester. 
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1 The ester (30*62 g., O.I mole) so obtained is 

2 stirred overnight at 25*C. with 1 N hydrochloric acid (100 

3 ml.) • The mixture is concentrated in vacuo to dryness to 

4 yield L--a-H-*azidocarbonyl-p- (3 r4*dihydro^yphenyl) alanine. 

5 TO the residue is added 300 ml. of water and the mixture 

6 warned to 80*C. with stirring then cooled to 0*C. lAe mix- 

7 ture is photolysed at 0*c« with a low pressure mercury arc. 

8 The mixture is diluted to 1 1. with water, warmed to 90*C 

9 filtered and the filtrate cooled to room teiqperature. The 

10 cooled filtrate was absorbed on Amberlite-XR-12(l^on the acid 
cycle. Elution with 1 H anoaonium hydroxide and con- 

12 centration of the eluate to dryness iji vacuo yields crude 

13 product. On recrystallization L-a'-hydrazino-P-(3,4-!dihydroxy- 

14 phenyl) propionic acid is obtained. 

15 EXAMPIg 3 

16 L-g^^ethyl-g'-hydrazino-P - ( 3 # 4 -dihydroxyphenyl) propionic acid 

17 L-a-ethyl*'3,4-dihydroxyphenylalanine (112.6 g.^ 

18 0.5 mole) is taken up in 500 ml. of methaml and the mixture 

19 saturated at 0"5*C« with gaseous hydrogen chloride. The 

20 mixture is allowed to stand at O^c. for 42 hours and is then 

21 concentrated to dryness to yield li-a-ethyl-3,4<^ihydroaQr- 

22 phenylalanine methyl ester.. 

23 TP the ester (71.8 g., 0.3 mole) from the pre- 

24 viotts step slurried with tetrahydrofuran (11.) at 55-70*c. 

25 is passed phosgene at the rate of 0.5 mole per hour. After 

26 two hours nitrogen is bubbled through the ndxture as it is 

27 allowed to cool to room tesiperature • The solution is con- 

28 centrated in vacuo to obtain L-a-chlorocarbonyl-a*-ethyl'-p- 

29 (3,4'-carbonyldioxyphenyl)alanine methyl ester. 
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1 The eater of the previous step Is taken up in 

2 dixaetho3Qrethane (500 ml.) , powdered sodiun aside (19*5 g., 

3 0.3 mole) is added and with stirring the mixture is refluxed 

4 for 3 hours. oSie mixture is filtered, the filtrate concen- 

5 trated in vacuo to dryness and the residue crystallized 

6 from acetone-hexane to yield L-a-N-asidocarbonyl-a--ethyl-p- 

7 (3 r4*-carbonyldioxyi4ienyl) alanine methyl ester. 

8 The ester (33.43 g., 0.1 mole) so obtained is 

9 stirred overnight at 25*C. with 1 N hydrochloric acid (100 

10 ml.) • The mixture is concentrated in vacuo to dryness to 

11 yield L-a-N-azidocarbonyl-a-ethyl-p- (3 ,4^ihydr0xyphenyl) - 

12 alanine, to the residue is added 300 ml. of water and the 

13 mixture warmed to 80*C. with stirring then cooled to ©•C. 

14 The mixture is photolysed at 0*C. with a low pressure mercury 

15 arc. The mixture is diluted to 1 1. with water, warmed to 

16 90 *C., filtered and the filtrate cooled to room temperature. 

17 The cooled filtrate was absorbed on Ainberllte-IR-12(f^ on 

18 the acid (I^) cycle. Elution with 1 N ammonium hydroxide 

19 and concentration of the eluate to dryness in vacuo yields 

20 crude product. On recrystallization L-a-ethyl-a-hydrazino- 

21 3- (3, 4*-dihydroxyphenyl) propionic acid is obtained. 

22 EXAMPLE 4 

23 L-a-hydrazino-a , 3-^iiiiethyi-$- (3 , 4 -dihydrosQf phenyl) propionic 

24 acid 

25 L-a / P -dimethyl-3 , 4-dihydroxypheny lalanine ( 112 . 6 g . , 

26 0.5 mole) is taken up in 500 ml. of methanol and the mixture 

27 saturated at 0-75 ^C. with gaseous hydrogen chloride. The mix- 

28 ture is allowed to stand at 0*c. for 42 hours and is then 

29 concentrated to dryness to yield L-a,p-dimethyl«-3,4-dihydroxy- 

30 phenylalanine methyl ester. 
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1 To the ester (71.8 g., 0.3 mole) from the previous 

2 step slurried with tetrahydro£uran (1 !•) at 55-70*c. is 

3 passed phosgene at the rate of 0.5 mole per hour* After two 

4 hours nitrogen is bubbled through the mixture as it is 

5 allowed to oool to room teinperature* The solution is oon-* 

6 oentrated in vacuo to obtain L-a*-chloTOcarbonyl-^,P--dimethyl~ 

7 0- (3, 4-<!arbonyldi(»cyph^yl) alanine methyl ester. 

8 The ester of the previous step in taken up in 

9 dimethoxyethane (500 tBd.) , powdered sodium azide (19.5 g«, 

10 0.3 mole) is added and with stirring the mixture is refiuxed 

11 for 3 hours* The mixture is filtered, the filtrate concen- 

12 trated in vacuo to dryness and the residue crystallized 

13 from acetone-hexane to yield L-*a-ll-azidocarbonyl~a,0-dimethyl-> 

14 p-(3,4-carbonyldioxyphenyl} alanine methyl ester. 

15 The ester (33.43 g., 0.1 mole) so obtained is 

16 stirred overnight at 25^C* with 1 N hydrochloric acid (100 

17 ml.) • The mixture is concentrated in vacuo to dryness to 

18 yield L-a-N-azidocarbonyl-a , 3-dimethyl-3- (3 , 4-dihydroxyphenyl) - 

19 alanine. To the residue is added 300 ml. of water and the 

20 mixture warmed to 80^0. with stirring, then cooled to 0*C. 

21 The mixture is photolysed at 0*0. with a low pressure mer*- 

22 cury arc. The mixture is diluted to 1 1. with water, warmed 

23 to 90*0. , filtered and the filtrate cooled to room tempera* 

24 ture. The cooled filtrate was absorbed on Amberlite«-XKrl2(f^ 

25 on the acid (^)) cycle. Elution with 1 N ammonium hydroxide 

26 . and concentration of the eluate to dryness in vacuo yields 

27 crude product. On reorystallization L~a-hydrazinora,3- 

28 dixtiethyl-p- (3, 4-dihydroxyphenyl) propionic acid is obtained. 
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1 EXAMPLE S 

2 W-hydrazino-o , 3 , ^-trilnethyl-^- (3 , 4-dlhydroxyphenyl) propionic 

f Ii-a#P#3-trliaethyl-3#4-diJiydTOicypienylalai^ (I19.6 

5 g. , 0.5 mole) is taken up in 500 ml. of methanol and the 

6 mixture saturated at 0-5*c. with. gaseous hydrogen chloride* 

7 The mixture is allowed to stand at 0*c* for 42 hours and is 

8 then concentrated to dryness to yield L~a,3,P-trimethyl-3,4- 

9 dihydrosQ^Phenylalanine n^thyl ester. 

10 To the ester (75.99 g., 0*3 mole) from the pre- 

11 vious step slurried with tetrahydrofuran (1 1») at 55-70*C* 

12 is passed phosgene at the rate of 0.5 mole per hour. After 

13 two hours nitrogen is bubbled through the mixture as it is 

14 allowed to cool to room temperature. The solution is con- 

15 centrated in vacuo to obtain W-chlorocarbonyl<^,3i,p ,«-tri- 

16 sttthyl* (3, 4-carlxmyldioavphenyl) alanine metl^l ester. 

17 The ester of the previous step is taken up in 

18 dimethbxyethane (500 nil.), powdered sodium aside (19.5 g., 

19 0.3 mole) is added and with stirring the mixture is refluxed 

20 for 3 hours. The mixture is filtered, the filtrate concen- 

21 trated in vacuo to dryness and the residue crystallized 

22 from acetone-hexane to yield Iira-N"azidocarbonyl-a,P,p-tri- 

23 methyL-9-* (3, 4-carbohyldioxyphenyl) alanine methyl ester. 

24 The ester (34.83 g. , 0.1 mole) so obtained is 

25 stirred overnight at 25«C. with 1 N hydrochloric acid (100 

26 ml.) • The mixture is concentrated in vacuo to dryness to 

27 yield L-a-N-azidocarbonyl-a , P , p-trimethyl-p- (3 ,4-dihydroxy- 

28 phenyl) alanine. To the residue is added 300 ml. of water 

29 and the mixture warmed to 80*c. with stirring then cooled to 

30 O^C. The mixture is photolysed at O^C. with a low pressure 
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1 loercury arc. The mixture is diluted to 1 !• with water # 

2 wanned to 90 *C., filtered and the filtrate cooled to room 

3 temperature. The cooled filtrate was absorbed on Amberlite- 

4 IR-12(^on the acid (I^) cycle » Elution with 1 N ammoniuin 

5 hydroxide and concentration of the eluate to dryness in vacuo 

6 yields crude product* On recrystallization ii-a--hydra2ino- 

7 arPfP^trimethyl-p- (3 #4 -dihydroa^Edienyl) propionic acid is 

8 obtained. 
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The embodiments of the Invention tn which an exclu- 
sive property or privilege Is claimed are defined as follows: 

1* A process for preparing the L-forrn of a compound 
of the formula: 



wherein: 

R, and R2 each may be hydrogen or Idweralkyi; 
which comprises photolytlcally decomposing the L-form of a 
compound of the formula: 

wherein: 

R, R^ and R2 are as previously defined. 

2. The process of Claim 1 wherein the photolysis 
reaction Is carried out in the presence of water* 

3. The process of Claim 2 wherein the photolysis 
reaction Is carried out at a temperature of from about -20^0. 
to about ^O^C. 

4. The process of Claim 1 wherein R and R^ are 
hydrogen and Rg is methyl. 

5. The process of Claim 1 wherein R, R^ and Rg are 
all hydrogen. 
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ABSTRACT OF THE DISCLOSURE 

Process for converting L-a-amlno-g-pheniyl propionic 
acids to L-a-hydrazino-3-phenylpropionic acids. by pbotolyti- 
cally decomposing an azidocarbonyl group in. the presence of 
water at a temperature range of from -SO^^C, to aboiit ♦lOO^C. 
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